The contribution of the vibration-rotation interaction term to the potential results in the fact that each rotational level has a slightly different potential curve. These deformed curves are used to integrate the Schrödinger equation.
General Considerations
The theory of the diatomic molecules can be found in HERZBERG The wave function S representing the vibrational and rotational motions of such a molecule may be written as a product of three functions: 
S(r,6,cp)=R(r)0(e) &(cp)
where
T = EVT/h c, EyT = E -Ee i and

V{x)
=Eel + V1 (x), Eej = electronic energy ,
The expression of Uj being not simple, it is convenient to use its graphical representation for the solution of Eq. (1) : Thus, we have to draw the potential curves with the help of a digital computer, and then solve this equation by an analogue method.
Plotting of the Potential Curves
The vibration term value in m -1 of the hydrogen fluoride molecule is 1
When the vibrational quantum number v varies from 0 to 4, the dominant contribution is given by the two first terms, and Gv may be reduced to the Morse term value:
A least squares method calculation shows that this is achieved with an error less than 0.04%, with cDe = 413497.3698 , oje xe = 8572.2752 .
We can now write the potential without interaction in the form of a Morse function:
where D, the dissociation energy referred to the potential minimum, and ß are given by D = co 2 /4 coe xe, ß 2 = oje xe/B r 2 .
From the values of the rotational constant B and the internuclear distance at equilibrium 1 re, we determine that of the potential taking into account the vibration-rotation interaction:
1761.1215 ...
/(/+ 1)
.
Uj is calculated by means of an IBM 1620 digital computer for a number of J values varying from 0 to 12, and for -0.70 Ä< a; <0.70 A with Ax = 0.004 Ä. The Uj curves are then plotted on a 25 cm X 40 cm sheet of graph paper, which has the dimensions of the input table belonging to the analogue computation device. Figure 1 gives the schematic representation of the apparatus 2 . Let y", the second derivative of a certain tension y, be the input to the first integrator -C4. Its output -y'IR\ Ct is changed into -a y'/Ri Ci by the potentiometer Px set at the value a, and applied at the entry of the second integrator which furnishes a tension equal to a y/Rx R2 C2 . The latter is transformed by the potentiometer P2, adjusted to r/R0 (R0 being the total resistance of P2), into ay r/R0 R1C1 R2C2 . Inverter R3 -R3 changes the sign of this term and feeds the summer R4 -R4 -R4 , at the second entry of which is applied the output of the second integrator multiplied by the setting t/T0 of potentio- Comparison of Eqs. (1) and (4) shows that the first one must be transformed into the form of the second, in order to be solved by analogue computation. The extreme inflexion points of the wave function curve, where d 2 ip/dxr is zero, correspond to the intersections of Uj(x) with the energy level T (Fig. 2) according to Eq. (1), and it is convenient to choose the left one 3 . Furthermore, ip is equal to 4
Description of the Analogue Computer
where N = the normalization factor,
coe xe .
The associated Laguerre polynomial of degree v -b is given by
It is solution of the hypergeometric equation
On the other hand, at the inflexion point, the nullity of d 2 yj/dx 2 leads to 
The coefficients C\ are found by use of the recursion relation:
where Q=i\ , C? =0 if i>0, Cf =0 if i<k.
Upon taking the derivative of if, we obtain
We need only to calculate L and dZ,/dz for z = zi, and to apply the preceding relations in order to de- Operation Procedure rpi may be arbitrary. For convenience, it is kept at a constant value; so xp{ is easily deduced for a given vibrational quantum number 6 v. The outputs of integrators Rj -Ct and R2 -C2 being proportional to xp' and \p respectively, capacitors Cj and C2 are charged with the help of initial condition potentiometers in order to insert tensions in direct ratio to xp{ and xpi across the integrators.
Potentiometer P3 is then adjusted to the corresponding value of the spectral term T, and the recorder switched on. Its stylus draws a parallel to the abscissae axis, having ipi as ordinate. In order to plot the right branch (for £>:r{) of the wave function curve, the optical follower which makes use of a photocell is put on the potential curve at a point where x<xx and Uj>T, and allowed to start. The value of (Uj -T) decreases and at the very moment when it becomes null the relay RA (Fig. 1) establishes the connection and so the integration is permitted to proceed. Therefore the recorder plots the wave function curve.
As the automatic follower moves only in one way, to draw the left branch (r<a;i) we must turn up the graph paper of the potential curve. In this way, the left inflexion point is always taken as origin of integration. The procedure is then the same, but the curve follower starts at a point where Uj<.T.
Results
The wave functions relative to v = 0, 1, and 3, and 0^/^12 have been determined 7 . Table 1 gives as an example the numerical values corresponding to v = 3 and J = 10, the maxima and minima having the greatest absolute values in this latter case. The absolute error is not greater than 0.02.
Theoretically, rp vanishes for x having an infinite value. Because of the inaccuracy of the potentiometers and the errors due to the thickness of the potential energy curve, instead of an asymptotic branch we get rather a parabolic one (Fig. 2, broken  line) , or a curve crossing the abscissae axis (dotted line). To overcome this difficulty, we modify very slightly the setting of the initial condition potentiometer; the best convergence is thus obtained on the left branch. The adjustment of P3 is then faintly changed in order to have the most convenient result on the right branch. It is however necessary to correct with his hand to achieve an asymptotic curve (full line).
Conclusion
By this method we obtained vibration wave functions modified by the vibration-rotation interaction. Other calculations, carried out separately on both digital and analogue computers for a slightly different problem, showed a very good agreement between the results and tested the accuracy of the analogue method.
